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(54) rM/lPOMEXAHMMECICA« AOPHMPYK)- 
mAfl rO/lOBKA fl/lH PACQJMPEHMfl FOO- 
PMPOBAHHOrO n/lACTblPfl 6 OBCAflHOR 

K0/1OHHE 

(57) Tn/ipoMexaHUMecKasi AOpHnpyiotuafl rono- 
BKa A/iff pacuiKpeHviR ro4>PHpooaHMoro nna- 
CTbipfl B oOcaAHOii KonoMHe. AopHMpyioiuan 
ro.noBKa C0Aep)«(MT KOHyc-nyaHCOH c npoAO/ib- 
HbiMM npo<|>(inbMUMM KaHasKaMM. Kopnyc c ca- 
MoynnoTHfliOtuei^iCfl Tpy6MaToA AMa4)pdrMOi;i. 
cryneHMaTbiMM b nonepesiiOM ceieMviM OKHa- 

MH H pa3Meil4eHHb)Ml1 B mux BUABMXHbIMM CBK- 

TOpaMM, cTyneHHarwMM b nonepeMHOM 

CBMeHMH. 4 



HaoSpereHMe otmocmtc« k ycrpowcTBaM 
A/ifl peMOMTa oBcaAHbix ko/iohh Me4)TjiHbix. ra- 

30BUX M APyCMX CKBa^lCMH C Ue/lblO BOCCTaHOD' 

neHHfl repMeTMMNocTH h ynpoMKeHUR cienm 
^o/iOHHbi nyrcM ycraHOBKM craiibHoro nnacTu* 
pn M co3AaHuii HanpflxeHKOA cwcreMU o6cdA- 
Hasi Tpy6a - nnacTupb. 

Uenb M3o6peTeMM« — yaciiMMeHMe 34>4»eK- 

TMBHOCTM pa60Tbl TOnOBKM 3a CMCT yBeHMHeHMfl 

paAMdHbHoro ycMnnfl Ha ceicropa it yaenime- 
KMe cpoKa c/iyx6bi. 

Ha 4)iir. 1 npeACTaeneHa AopHvipyioiiAan 
ronoBica, npoAonuHuA paapea, b TpaHcnopT- 
HOM no/ioxeHMM: Ha 4>Mr. 2 - AOPHnpyiomasi 
ronoBKB. o6u4Mj) bha. b pa5oMeM no/ioxcHMM; 
Ha 4>iir. 3 - to xe. nonepeMHuA paspes npii 

paCUIMpBHHH CeiCTOpOB B Tpy6e C MMHMManb- 

HoA TonuiMHoA cTeHKM; Ha 4>Mr. 4 - to xe. 
nonepevHUk) paapea npH nptixaniH n/iacTupn 
B Tpy6e c MaKCHMa/ibHOi) ToniuHHof) CTeHxn. 
rMAPOMexaHHMecxan AOpHHpytouiafl ro/io- 

Bica COCTOHT M3 KOpnyCB 1 C OKHaMM. 8wno/i' 



HeHHoro B BMAe ynopHwx <})na«ueB 2 m unniiH- 
Apa-xrteTKM 3, aaxpenfleMHoA nexAy 4>'»a»*ua' 
MM. OxHa Kopnyca Bwno;iHeHij ciyneHMaTbiMw 
6 nonepeHHOM ceweHMii. Ha nycTorenoM 
CTBO*ibHO(% MacTM Kopnyca raAKOft 4 aarnHyrbi: 
KOHyc-nyaHCOH 5. ynopnue 4^naHt4bi 2 ui^- 
fiMHAP-KteTica 3. UH/iHHAP-KneTKa 3 4>MKCMpy- 
CTCfl raKMM o6pa30M, mto nnoCKOCTH 

CMMMerpMH OKOH KOpnyCd M yCTaHOB/ieHHblX B 

HHxcryneHMaTbix b nonepeMHOM HanpaB/ieHtin 

CCKTOpOB 6 COBMeiUeMbI C nnOCKOCTflMM CMM- 

MeTpMM npoAonuHbix npo<t>i^/ibHbix icaHasoK 
KOHyca-nyaHCOHd 5. Ha cTBonbMOiH MacTH Kop- 
nyca noA UM/iMMApOM-KncTKCvi 3 m cexTOpaMvi 
0 paaMBiueHa caMoynnoTHiiioiMancp rpyOMa- 
ran AHd<i)pdrMa 7, aadMMOAeMCTByioiMan c 

60/lbUJMMM CTyneHRMM ceKTopoB 6. 

ycTpoACTBO pa6oTaeT ciieAyK3LMiiM oGpa- 
30M { <))i4r. 2). 

Rpu cnycxe b o6caAHyto iconoHHy 8 hmjk- 
MMvi KOHBU ro<|)pMpOB3MHOro nnacTbipn 9 p3C- 
nonoxeH na KOHyce-nyaHCOHe 5. npimeM 
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BorMytwe nyMM nnacTwpw BBCAeH w w ynwpaiOT- 
B npOAonbHbie npo4)MnbHbie KaMasKw KOHy- 
nyaMCOHa. HnacTbipb HaAer Ha njiaHru 10 

M ero oepxMMi^ kohcu <|)iiKCMpyeTCB topuom 

CM/IOBWX UWnMHAPOB AOPHB MAM rHApOMCXa- 
MMHCCKOrO RKOpfl. 

ripM co3AaHMM paSoMero n^onenvin ao- 
pHMpyiomaa ro/iooKa bxoamt b n/iacThipb. pac- 
ujMpflR ero AO n/iOTHoro KOHxaicTa c o5caAHO(» 
Tpy5oi^. rioA AaaneHiieM caMoyn/ioTHfltomne- 
cfi KOMUbi uM/iMHAPMHecKOft AMa<t)parMw 7 
nnoTHO npMJicMMaioTcn k CTCHKaM rnyxoro yr- 
nySncHMw A. coaAaeafl rcpMeiMMMocib a pa6o- 
MeA KaMcpe npaKTWMecKM 6c3 paAwa/ibHoro 
pacujtipeHMSi. 

UcHTpanbHaa sacxb AMa4>ParMU 7. pac- 
ujMpflflCb, BOSACi^CTByeT Ma buaommhmc cck- 
Topw 6. npwjicMMaH mx k MeAOXUMan rinacTbipn 
(<t>Mr.2). 

npvi 3T0M OCia/lbHafl MBCTb pacijjMpflio- 

iue«CP AMa<|)parM« ynnpaeicw b HenoABMMt- 
Hyio BHyrpeHMJOK) • noaepxHOCTb 
UM/iMHApa-KneTKit. 

PaBoMwe <J>yMKUMM nepeMeccMw na 6o/iee 
npoMHyx) M AO/iroseHHyio uMnwHAPMHCCKyio 
MacTb AMa<|)parMbi. 

. UwnMHAPMMecKan A^a^^parMa, paciunpa- 
acb. ynwpaeTCR sacibK) CBoeft oHeuJHeM no- 
2PXM0CTM 6 UM/iwHAP-xneTicy. B peay/ibTare 
HB 'AMa<i»parMe BoaHUKaiOT npAMoyro/ibHye 
BWCTynw MrtM BnaAMNbi (b aa.BMCMMOCTW OTCte- 

nfeMH BUABM)KeHMSI CeKTOpOS). COOTBeTCTByiQ- 
lHWe^OnOpHOft nOBCpXMOCTM OCMOBdMWfl 

xaxcAoro cexTcpa. BcflMMMiia owABMxeHMJi 
cexTopa Ko/ie6/ieTCfl b aaBwcMMocru ot tonmM- ' 

HW CTCHKM o5caAMOft TpySbl, HanWMMR M/m OT- 

cyTCTBMfl nnacTwpfl. 

Ha <t>Mr. 3 M 4 noxasaHU npeAC/ibHwe cny 
MBM BWABiDKeMMR ceKTopOB OCA HarpysKoft: 
npyi pacuJMpeHi4HB.Tpy6e c MMHUManbHOvi toa* 
lUMHOM CTCHKH (4)Mr. 3) M B Tpy6e c MaxcwManb- 
HoPi ToniAMHOft CTeHXM c ruiacTwpeM .(<t>Mr. 4). 
VcTynw, KOTOpbie npn stom oSneraeT s^vta^- 
parMa no nepMMerpy onopHO^^ noBepxHOCtw 
0CH0BaHM« cexTopa. He npeBwiuaiOT 3-3.5 mm. 
npM crna)KeHHwx xpoMxax w MWHWManbHwx 
aaaopax b oxMe Mexgiy cbktopom m xopnycoM 
MCKAioMacTcn npMMMMa 6ucTporo paapyuieHWH 



peaMHu AMa(t)parMu: aarexaMwe w noc/icAyo- 
mee aamcMAeHwe. Aaxte o c/iyMae nopuBa am- 
a<l)parMw Ha ycryne (noCAC AAMTeAb><ofi 
SKcnnyaiauMM) a roAOsxe yAaetCR Aerxo boc- 
5 cTaHOBMTb Heo5xoAMMoe AaB/icHwe m aaaep- 
ujMTb ycTanoBKy nAacTbipw 6e3 aeapMi^ m 
ocAOxcHeHWM. Rpw nopbiae AMa<t»parMu yreMxa 

>KMAK0CTM OOSMOXHa fOAbKO MBpCS 3a30pbl B 
OKMB MC)KAy CCKTOpOM M KOpnyCOM. Rpw XOAO- 

10 BOft nocBAxe cexTopa e oxne cyMMapHan ra^- 
lABAb 3a3opoo He npeBuujaeT 20-40 mm . 

YMMTUBafl 60AbUJ0J^ X034)4>MUMeHT COOpOTMB- 

ncHMR yaxoro mcAeBWAHoro aaaopa m nepe- 

KpWTMfl OCHOBHOM CfO MBCTM pCSMHOi^ 

15 AMa<t>parMU. He.o5xoAMMoe AaB/ieHwe homt 
. 6wTb Aerxo BOCCTaHOBACHO HCSHaMwrenbMWM 

nOBUUieNHeM npOMaBOAMTCAbHOCTM HaCOCHO* 

roarperara. 

CyMMapHoe paAwaAbHoe ycwAwc, paaeii- 
20 BaeMoe roAOBKOii. nepeAaercn Me na 12. a Ha 
6 BbiABMJKMwxcexTopoB. CACAOBaTCAbHO. npw 
3T0M >Ke paSoMCM AaoAeHMM ycMnMe paAwaAb- 
Horo B03AefiCTBM« cexTopa hb hcao)kmm ro<t>- 
pbt BoapacTaex b abb paaa. mto rapaHTMpyer 
25 noAHoe npuxame nAacxupA. 



(DopMyna M3o6peTeM>ifl 

rwAPOMexaHMMecxan AopHupyioiuaji roAO- 
30 Bxa An« pacujMpeHMA ro<|>pMpoBaHHoro nAa- 
CTbipn. B o6caAHO(H xonoHHc. BKAioMaK)iua« 
xoHyc-nyancoH c npoAonbMUMM npo<}>MAbMbi- 
MM KaHdBxaMM. Kopnyc c paaMemeMHttMM b 
HCM caMoynAOTHflioiueftCfl Tpy6MaT0fl AMa4>- 
35 parMoa m BbiABMKHUMH cexTOpaMM. cryneHMa- 

TblMM B CCMCHMM. yCTaHOBAeMMMMM C 

eosMOMHOCTbio BaaKiMOAertCTBMfl 5oAbUjeft 
CTyneHbK) c AMa<l>parMOi^. oTAMMawiAajicn 

IBM, MTO, C UCAblO yBeAMMeHWfl 34)<t>eXTHBHOCTM 

40 paGoTu rcAOBKM aa cmct yeeAMMeHiiii paAwaAb- 
Moro ycMAnn Ha cexTopa m yBennMeHMR cpoxa 
cnyxGu. BUASvisKHye cexTopa BunoAHeMu 
' CTyneMMaxbiMw b nonepeMHOM ceMeHtiM, a xop- 
nyc MMeex cxyncHsaxwe b nonepeMHOM cese- 
45 HUM oxHa noA BWABwxHbie cexxopa, npiweM 
nnocKocxM cMMMerpuvi okoh xopnycd vi npo- 
AOAbHWx npo<t>MAbMbix KBHaBOK roMyca-nyBH- 
COHB coBMetueHU. 
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groovM of conical punch 
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Enhaaefltf efflctency of lh« head tor expandlnf the conruot^l 
U due to the Inereaeed thnast on the tectore. and lU longer service 
life. The extendable aecton are ol ttepped design matched hy the 
steps of the housing. Tne symmetry planes ol the ports In the housing 
and ot the longitudinal profiled grooves of the cone-punch are 

^^'^^Ttiie hydromochanical head U lowered In the casing ilrlng <8) 
so that the lower end of the corrugated patch (») Is on the cone-punch 
(fi) and the concave part of the patch engages the longitudinal 
pxtifUed grooves ol the punch. The patch Is held on the rod (10) and 
Its upper end Is then fixed by the actuating cylinders of the mandrel, 
'^pressure forces the cylindrical diaphragm (7) to bear on the 
U of the bUnd recess ensuring hermeUdty ot the working space. 
USS/ ADVANTAGE * Repair of easing strtngs of oil. gas and 
wiher boreholes by Installing a steel patch. Enhanced effecUveness 
of the head U due to Increased radial stress on the sectors. 
Bul.2S/7.T.K. (4pp Dwg.Mo.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service Hfe. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of tlie body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of Ihe body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm^. Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 

Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 
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